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Abatract: This paper presents a methodology to estirnate a Social Accounting Matrix for 
Brazil in 2006 that separates between formal and informal sectors. The goal of this study 
is to estimate and to analyze the Social Accounting Matrix for Brazil in 2006. The shares 
of output by informal and formal sectors are applied as weights to estimate the size of the 
two sectors. The results reveal important structurallinkages between the two sectors and 
may serve as data input for future Structuralist Calibrated Models. 
Keyworda: Structuralist calibrated models. Social accounting matrix. Leontief 's model. 
JEL Classification: 017; 010. 
llntroduction 
One ofthe increasing concerns in economic development is the measurement 
of the informal sector in developing economies and its interaction with the formal 
sector along the cumulative process of growth. Economists agree that in many low-
and middle-income countries, the informal sector is a key player as a provider of 
jobs and a source of labor surplus in periods of rapid output expansion. Moreover, 
in the I 990s, stylized facts highlight an increase in the share of the informal sector 
during economic expansion in many developing countries (RADA, 2010). This 
phenomenon, known as jobless growth, is present in some developing countries 
such as lndia, China and in parts of South America. 
Because of the criticai role of the informal sector in developing economies, it is 
important to estima te the size of this sector and its relationship with the formal sector 
as a tool to understand the complexities of the process of economic expansion and 
to supportfuture economic policy. Policies that try to reduce poveny and promote 
economic growth must be based on a profound understanding of the economic 
structure. The lack of reliable statistical data, however, is a significant constraint to 
achieving a consistent estimation of the Social Accounting Matrix (SAM). 
The purpose of this paper is to present the methodology to estimate a 
Social Accounting Matrix (SAM) that differentiates between formal and informal 
sectors for Brazil in 2006. The primary source of data used in this dissertation is 
the national accounting statistics for 2006. Use and resources tables (TRU) were 
used to build the lnput-Output (1-0) table and, consequently, the SAM, in addition 
to supplementary information from the Flow of Funds (FOF) table for the same 
year. This study considers the informal sector to be made up of firms that are not 
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officially registered with government of Brazil; the informal sector is defined as 
unorganized activities that present low labor productivity. 
There are three main contributions of this paper: First, to present a 
methodology to build the Input-Output matrix that combines some elements 
presented in Guilhoto and Sesso (1999) and Grijó and Berni (2006); second, to 
reveal the structurallinkages between the two sectors; third, to offer an estimation 
of the Social Accounting Matrix that incorporates both formal and informal sectors, 
serving as a data input for future Structuralist Calibrated models. 1 
This paper is organized as follows. First, after this brief introduction, the basic 
procedures to harmonize the national accounting tables are presented. Then, 
the steps of constructing the SAM and its results are documented and analyzed 
in Section 3. Finally, the last section is reserved for conclusion. The tables used in 
constructing the FOF part ofthe Brazilian SAM appear in the appendix. 
2 The Harmonization of National Statistical Accounts 
This section starts with the presentation of the procedure to harmonize the 
source of data to build a Social Accounting Matrix for Brazil for year 2006. The 
Social Accounting Matrix provides a schematic behavior of the economy. It des-
cribes the circular flow of income inside the economy. The SAM is a union of an 
Input-Output (1-0) table, which describes the interindustry transactions in the eco-
nomy; and the flow of funds among institutions. Another characteristic of the SAM 
is derived from national accounting where expenditure must be equal to income. 
Furthermore, the SAM is a square matrix, a necessary condition to the exis-
tence of one solution. The columns of the matrix represent purchases while rea-
ding across the rows represents sales. The sum of each row must be equal to the 
sum of each column to guarantee the national accounting condition that income 
is equal to expenditure. 
The SAM has four main building blocks: the lnput-Output (1-0) table, the Use 
of Output table (Final Demand table), the Value-Added table and the Flow of Fun-
ds (FOF) table. In the upperwest side ofthe SAM, the lnput-OutpUt table describes 
the transactions among economic activities. For example, the 1-0 table shows how 
much the manufacturing sector purchases from mining and quarrying. Next, in 
the upper east part of the SAM, we have the Use of Output table. This quadrant of 
the SAM includes five major components: the final consumption by households, 
government purchases, exports, capital formation and change in stocks. The total 
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v alue of output being sold is the result of the addition of the I -0 table to the Final 
Demand table. The quadrant below the 1-0 table provides the sectoral costs, ex-
cluding intermediate inputs, to produce the output being sold. Finally, the Flow of 
Funds quadrant describes the transfers of income among institutions. This table 
presents five major institutions: families, govemment, financiai enterprises, nonfi-
nancial enterprises, and the rest of the world. The FOF table is the source of data 
to build the quadram in the center of the SAM. Some of the entríes in the center 
of the SAM are: transfer of in come from govemment to workers, income from pro-
perties, rents, dividends and interest paid to workers, capital transfers, etc. Table 
I presents the schematic SAM for Brazil with the respective definition for each cell 
and the origin of the data. The Resources and Uses table (TRU) provides the data to 
build the 1-0 table, the Use of Output (Final Demand) table and the Value-Added 
table. The Integrated Economic Accounts (CEI) is employed to estimate the entríes 
of the FOF table. 
Table I -A social accounting matríx for a two-sector economy 
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Before we advance in the explanation of the estimation procedures, it is im-
portant to emphasize that all the identities presented in the set of equations below 
were tested to guarantee that the estimation of the 1-0 table is accurate. For more 
details see Miller and Blair (1985) and Grijó and Berni (2006). 
Wh.ere: 
V: Make matrix: 
Un: Use matrix; 
q;;;Uni+fn 
Bn .. Un (116.) 
un .. Bnd 
q .. Bna+fn 
a .. Vi 
a;;;Dq 
a;;;D(Bna+fn) 
a;;; (11(1 -DBn))Dfn 
D: mark.et-share matrix: 
Bn: technical coefficient matrix of domestic production: 
fn: final demand vector: 
q: gross production value per good; 
a: gross production value per activity; 









The problem of harmonizing different tables of the national statistical data is 
derived from the fact that the two major tables (Us& and Make tables), that serve 
as the main source for the computation ofthe I-0 table, are measured at different 
prices. To find the I-0 table, the Use and Make tables were used. The former re-
presents the demand conditions of the production whereas the latter has the focus 
on the supply. In other words, the Use table shows the intermediate use of output. 
Because the Use table originally is measured at market prices, while the Make table 
is estimated at basic prices, the problem to be solved is to convert the Use matrix 
into basic prices. 
The set of equations below represent the standard procedure to convert the 
Use table into approximately basic prices. Use and Make tables are released by the 
Brazilian Institute of Geography and Statistics (SNA- IBGE,) and can be found toge-
ther in the Resources e Uses table CfRU). 
2 Throughout this study the tenns 'Use table', 'Intennediate Use ofOutpUt table', and 'lntennediate 
lnputs table' are used interchangeably. 
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where: 
Se= Sb + CM + TM + T + M 
FD=X+ G +K+C 
TD=DF+IC 
TS=TD 
Sb + CM + TM + T + M =DF + IC 
Db=Sb=DF+ IC- CM -TM- T-M 
Se : supply measured at consumer prices; 
Sb : supply of domestic (national) activities measured at basic prices; 
Db : demand measured at basic prices; 
CM : transport margins; 
TM : trade margins; 
T: net taxes; 
M:imports; 
FD : final demand at consumer prices; 
X: exports: 
G : govemment purchases; 
K : investment; 
C : consumption; 
m : total demand at consumer prices; 
IC : intermediate consumption or original use matrix; 







According to the set of identities above, we may conclude that the solution 
needed would be to subtract the trade margins matrix, transport margins matrix, 
and tax and imports matrices from the supply at consumer prices, Se, to find the 
supply of national activities measured approximately at basic prices, Sb. Beca use 
supply is equivalent to demand, the two components of total demand, the Inter-
mediate Use of Output table and the Final Demand table, might be converted into 
basic prices simply by a mathematic subtraction. This is exactly the procedure that 
was applied to convert the Use table into basic prices. 
The new Intermediate Use of Output table at basic prices, therefore, will be 
the result of the subtraction of the trade margins matrix, transport margins matrix, 
and tax and imports matrices from the original lntermediate Use of Output table, 
I C, estimated initially at market prices. In the next section, the procedure to estima-
te the tables is presented in more detail. 
Before the complete considerations about the estimation process and its sour-
ce of data are presented, it is important to reveal some of the basic assumptions 
of the model and its limitations. The basic limitations of the Leontief model are: 
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the presence of constant retums to scale, the classification problem3 expressed in 
the empirical fact that joint products4 and by-productss do exist, and the common 
compromise that occurs every time the Brazilian National Statistical Office releases 
newdata. 
In particular, one of the limitations is important here. The classification pro-
blem presented in the earlyversion of the Leontief model is solved through the pre-
-multiplication of the final demand vector, fn, and intersectoral impact matrix, Bn, 
by the market-share matrix, D. For instance, doing the market-share table times the 
Use table (D x Un) creates a sector by sector Use matrix. In addition, the teclmology 
of the sector is assumed in arder to obtain an activity by activity I-0 matrix. That is, 
it assumes that a sector uses the same technology to produce ali their goods. 
The Input-Output table for Brazil is aggregated into 13 sectors.6 Because we 
do not have the I-0 table for 2006, the Input-Output table was derived from natio-
nal accounting statistics for 2006. The Resources and Uses table provides the com-
plete information needed to construct the I-0 table. Furthermore, the data for the 
Value-Added table and Use of Output table also come from the Resources and Uses 
table. Lastly, the transfer of funds among institutions is derived from the Flow of 
Funds table. The same methodology developed by Grijó and Berni (2006) is used. 
In the next section, the steps to build the I-0 table and other results are revealed. 
3 The Complete Methodology to Estimote o SAM for Brozil 
This section describes the methodology used to estimate the SAM for Brazil 
in 2006. Subsection 3.1 explores the procedures to calculate the 1-0 table, inclu-
ding the estimation ofthe main matrices from the previous section. Subsection 3.2 
presents the treatment to separate formal and informal activities. Subsection 3.3 
presents the two-sector SAM for Brazil. In the appendix, the procedures to calcu-
late some entries of the FOF table, table that reveals the flow of income among 
institutions, are presented. 
3 Problem related with the fact that the A matrix in Leontief's model is nota square matrix but inste-
ad it is a commodity by activity matrix. In other words, sectors actuatly produce and seU a variety 
of commodities. 
4 1\vo different goods produced simultaneously by the same productive process. 
5 Specific productive processes and chemical reactions of some economic activities may generate 
secondary commodities. These commodities are called by-products. For instance, methane gas 
(CH4) is a by-product of a chemical reaction that occurs on landlills_ 
6 These sectors are: agriculrure, hunting, forestry and fishing; energy sector, mining and quarrying, 
manufacturing, public services, construction, wholesale and retail trade, transpon and communi-
cation, information service, insurance, real estate, other services, and public administration. 
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3.1 From the National Statistical Accounts to the lnput-Output Matrix 
The methodology to estimate the lnput-Output matrix follows the methodo-
logy developed by Guilhoto and Sesso (2002) to build an I-0 matrix using natio-
nal accounting data. According to this work, the tables presented in the previous 
section (the net tax, the imports, the import tax, the transport and trade margins 
tables) were estimated and deducted from both Intermediate Use of Output and 
Final Demand tables. It was needed to convert these two tables into approximately 
basic prices. In this subsection, we present the procedure of estimation of these 
tables, including the 1-0 table. In this sense, the transport and trade margins tables 
are deducted exclusively from the Intermediate Use of Output table while other 
important tables such as tax and imports matrices are deducted from both Interme-
diate Use ofOutput (Use) and Final Demand matrices. 
Using the Resources and Uses table (fRU),7 the first challenge is to estimate 
matrices for the transport margins and trade margins vectors. These matrices must 
be built because the lntermediate Use of Output table must be measured at basic 
prices. The procedure is the following. First, each cell of the original Intermediate 
Use of Output table, Un, should be divided by the gross production value per good, 
q. The result is a coeflicient matrix. Then, multiply the trade and the transport 
margins vectors by the coeflicient matrix to convert the vectors into matrices. The-
reafter, subtract the new trade and transport matrices from the Intermediate Use of 
Output table. This procedure serves to distribute the margins into the Intermediate 
Use of Output matrix. The assumption is that trade and transport margins are inci-
dent only in the input transactions among firms and not in the final demand (see 
Tables 2 and 3). 
7 This table that initially contained 56 economic activities was aggregated into 13 sectors. These 
sectors are: agriculture, hunting. forestry and tishing; energy sector, mining and quarrying, manu-
facturing, public services, construction, wholesale and retail trade, transpon and communication, 
infonnation service, insurance, real estate, other services, and public administration. It is assumed 
that public services and public administration are two fonnal activities that do not employ infor-
rnallabor. 
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Table 2 - Trade margins for Brazil in 2006 






2997,09 0,00 1035,19 18371,56 0,00 0,00 0,00 0,00 0,00 o.oo 0,00 419,41 70,76 
134,03 359.27 3,42 2247,39 0,00 0,00 0,00 0,00 0,00 0,.00 0,00 3)3 3,42 
1583,81 528,97 19342,76 6817,35 1596,65 689,30 1693,73 6266,12 54,80 134,31 98,22 835~2 1235,17 
14518,69 1662,51 4797,83 160375,09 2350,31 19417.26 4469,10 5270~1 3617.23 2542,07 450,98 29374,65 7427,98 






























0,00 0,00 0,00 0,00 0,.00 0,00 0,00 0,00 
0,00 -1594.85 -194125.19 0,00 0.00 0,00 -350,87 0,00 











0,00 0,00 o.oo 0,00 0,00 0,00 
0,00 0,00 o.oo 0,00 0,00 0,00 
0,00 0,00 0.00 0,00 0,00 0,00 
0,00 0,00 o.oo 0,00 0,00 0,00 
0,00 0,00 o.oo 0,00 0,00 0,00 
Source: Author's estimations. 
Table 3 - Transport margins for Brazil in 2006 





328~3 0,00 113,40 2012,57 0,00 0,00 0,00 
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0,00 0,00 0,00 0,00 45,95 7,75 
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511,69 4,47 10,97 8,02 68.21 100,86 
560,05 3S4,39 270,13 47,92 3121,50 789,34 
0,00 0,00 0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 -350,87 0,00 































0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 
0,00 0,00 0,00 0,00 






The procedure to estimate the matrix for net taxes is the following. Each cell 
of the lntermediate Use of Output table must be divided by the total demand vec-
tor. The outcome ofthis computation is a new coefficient matrix. This new matrix is 
multiplied by the vector of net taxes to convert it into matrix. 
However, the remaining two matrices, imports and import tax matrices, are 
estimated differently. It is necessary to use a different approach because there is 
no incidence of imports and imports' taxes in at least one of the final demand 
components. lmports and imports' taxes should not be deducted from exports. To 
solve this problem, two specific coefficient matrices are calculated to spread both 
imports and imports' taxes vectors into the Use and Final Demand matrices. 
In this way, the coefficient matrix for the Use table is calculated in two steps. 
First, the deduction of the exports from the total demand is necessary. Second, 
each cell of the Use table is divided by the total demand vector (without exports) 
to get a coefficient matrix that later will be applied to spread imports and import 
tax in to the Intermediate Use of Output (Use) table. Then, the multiplication of the 
new coefficient matrix by imports and import tax vectors gives the imports and 
import tax matrices. In short, the five matrices (taxes, trade, transport, imports and 
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imports' taxes) are deducted from the Intermediate Use of Output table to convert 
this table into basic prices. 
A Similar procedure is applied into the Final Demand table. More specifically, 
to estimate the tax matrix, each cell of the final demand matrix is divided by the 
total demand vector. Consequently, the multiplication of the tax vector by the re-
sulting coefficient matrix produces the tax matrix. 
For the same reasons explained previously. the procedure to estimate the 
remaining matrices is more complex. This time, the coefticient matrix for the Final 
Demand table is calculated in three steps. Firstly, the deduction ofthe exports from 
the total demand is again a necessity. Secondly, the new coefficient matrix must 
have the whole cells of the column of exports equal zero. Thirdly, each cell of the 
Final Demand table (deductedofexports) is divided bythe total demand vector, a 
vector that does not include exports, to get a coefficient matrix to spread imports 
and imports' taxes into the Final Demand matrix. As a result, the simple multipli-
cation of the coefficient matrix by imports and imports' taxes vectors creates the 
imports and imports' taxes matrices. For more details, see Tables 4-I o. 
Table 4 - Coefticient matrix 
Sector. 10 11 12 13 
0.0859 0.()()()() 0.0297 0.5268 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.0120 0.0020 
0.0266 0.0713 0.0007 0.4461 0.()()()() 0.0447 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.0007 0.0007 
0.0277 0.0093 0.3388 0.1194 0.0280 0.0121 0.0297 0.1097 0.0010 0.0024 0.0017 0.0146 0.0216 
0.0264 0.0030 0.0087 0.2921 0.0043 0.0354 0.0081 0.0096 0.0066 0.0046 0.0008 0.0535 0.0135 
0.0087 0.0081 0.0245 0.2268 0.1899 0.0029 0.0432 0.0172 0.0127 0.0105 0.0015 0.0836 0.0602 
0.()()()() 0.()()()() 0.0090 0.0086 0.()()()() 0.0196 0.0010 0.0002 0.0035 0.0062 0.0239 0.0163 0.0638 
0.()()()() 0.()()()() 0.()()()() 0.3255 0.()()()() 0.0041 0.4977 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.0009 0.()()()() 
0.0155 0.0211 0.0579 0.1953 0.0120 0.0060 0.0883 0.0862 0.0179 0.0118 0.0015 0.0461 0.0184 
0.0036 0.0071 0.0189 0.0835 0.0100 0.0026 0.0280 0.0126 0.1543 0.0817 0.0027 0.1910 0.1244 
10 0.0076 0.0071 0.0075 0.1394 0.0098 0.0078 0.0333 0.0201 0.0179 0.1249 0.0038 0.0241 0.1374 
11 0.0010 0.0016 0.0257 0.0314 0.0021 0.0025 0.0452 0.0084 0.0212 0.0068 0.0036 0.0374 0.0385 
12 0.0001 0.0030 0.0188 0.0550 0.0127 0.0068 0.0362 0.0233 0.0293 0.0325 0.0050 0.0610 0.0686 
13 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 0.()()()() 
Source: Author's estimations. 
Table 5 - Net taxes 
Sector. lO 11 12 13 
799.23 o.oo 276.05 4899.14 o.oo o.oo o.oo o.oo o.oo o.oo o.oo 111.84 18.87 
53.15 142.48 1.35 891.26 0.00 89.29 0.00 0.00 0.00 0.00 0.00 1.32 1.35 
833.82 278.48 10183.29 3589.36 840.58 362.89 891.69 3298.89 28.85 70.71 51.71 439.77 650.28 
4126.95 472.57 1363.79 45586.74 668.08 5519.37 1270.35 1498.09 1028.20 722.59 128.19 8349.76 21 11.41 
281.21 264.23 794.85 7356.85 6157.26 92.83 1399.53 556.45 412.33 342.07 49.13 2710.9 1 1951.46 
o.oo O.DJ 50.80 48.29 0.27 110.49 5.40 1.15 19.82 34.93 134.84 91.58 359.53 
o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
184.73 252.28 691.75 2331.66 143.35 71.08 1054.70 1028.86 213.36 141.09 17.80 550.20 219.87 
121.29 235.23 628.27 2776.99 331.53 87.56 931.14 420.48 5136.29 2720.19 88.43 6357.18 4139.44 
10 98.06 92.29 96.51 1802.86 126.29 100.47 430.90 259.91 231.52 1615.29 48.87 311.46 1776.07 
11 1.52 2.45 39.60 48.42 3.20 3.92 69.67 12.95 32.65 10.53 5.48 57.75 59.33 
12 3.71 89.42 566.10 1654.25 380.77 205.20 1089.57 700.94 880.59 977.87 148.92 1832.37 2060.67 
13 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
Source: Author's estimations. 
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Table 6 - lmports for Brazil in 2006 
Sector. 7 l O li 12 l3 
505.58 0.00 174.63 3099.12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 70.75 11.94 
418.11 1120.76 10.65 7010.91 o.oo 702.39 o.oo o.oo o.oo o.oo o.oo 10.39 10.65 
1104.19 368.78 13485.25 4753.22 1113.14 480.56 1180.82 4368.57 38.20 93.64 68.47 582.36 861.13 
4981.58 570.43 1646.21 55027.13 806.43 6662.36 1533.42 1808.32 1241.13 872.22 154.74 10078.89 2548.6 5 
22.84 21.46 64.55 597.49 500.G7 7.54 113.66 45.19 33.49 27.78 3.99 220.17 158.49 
0.00 0.00 1.99 1.90 0.01 4.34 0.21 0.04 0.78 1.37 5.29 3.59 14.11 
o.oo o.oo o.oo 825.32 o.oo 10.37 1262.G3 o.oo o.oo o.oo o.oo 2.28 o.oo 
95.53 130.46 357.72 1205.74 74.13 36.75 545.40 532.04 110.33 72.96 9.21 284.52 113.70 
20.53 39.81 106.34 470.02 56.11 14.82 157.60 71.17 869.34 460.40 14.97 1075.98 700.62 
10 23.08 21.73 22.72 424.41 29.73 23.65 101.44 61.19 54.50 380.25 11.50 73.32 418.10 
11 13.11 21.16 341.92 418.10 27.63 33.81 601.54 111.80 281.94 90.93 47.33 498.66 512.30 
12 2.83 68.14 431.42 1260.68 290.18 156.38 830.34 534.18 671.09 745.23 113.49 1396.43 1570.41 
13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Source: Author's estimations. 
Table 7 - Taxes on imports for Brazil for year 2006 
Sector. l O li 12 13 
9.34 0.00 3.23 57.28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.31 0.22 
0.51 1.37 0.01 8.55 o.oo 0.86 o.oo o.oo o.oo o.oo o.oo 0.01 O.Gl 
0.34 0.11 4.10 1.44 0.34 0.15 0.36 1.33 0.01 0.03 0.02 0.18 0.26 
291.58 33.39 96.36 3220.82 47.20 389.96 89.75 105.84 72.64 51.05 9.06 589.93 149.18 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
10 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
11 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
13 o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo 
Source: Author's estimations. 
Table 8 - Make matrix 
Sector. l O li 12 13 
183468 128 14963 o 18 o o 
o 38491 20 168 25 81 93 
235027 825 o 475 
3335 4572 1230853 32 296 380 913 
o o o 141730 o o 389 60 
o o 180558 606 
994 360 319130 1037 369 1455 9407 
o o 84 195342 o 281 6 
-680 o 150951 207 
10 o 225857 441 
11 2 61 188151 30 
12 33 12889 20164 479840 
13 170 16 1676 2744 1196 2236 208 654 9426 455837 
Source: Author's estimations. 
36 An61ise Eccn8mic:a, Porto Alegre, ano 33, n. 64, p. 27-49, set. 2015. 
Table 9- Market-share matrix 
Sector. lO 11 12 13 
0,99907 0,00305 0,00003 0,01198 0,00000 0,00000 0,00002 0,00000 0,00000 0,00000 0,00008 0,00000 0,00000 
0,00000 0,91746 0,00008 0,00013 0,00000 0,00014 0,00024 0,00000 0,00000 0,00000 0,00043 0,00000 0,00000 
0,00000 0,00000 0,97668 0,00066 0,00000 0,00003 0,00000 0,00000 0,00000 0,00000 0,00222 0,00000 0,00000 
4 0,00000 0,07949 0,01900 0,98556 0,00022 0,00164 0,001 14 0,00000 0,00000 0,00000 0,00427 0,00000 0,00000 
5 0,00000 0,00000 0,00000 0,00000 0,98079 0,00000 0,00000 0,00000 0,00000 0,00000 0,00182 0,00012 0,00000 
6 0,00000 0,00000 0,00000 0,00000 0,00000 0,99816 0,00000 0,00000 0,00000 0,00000 0,00283 0,00000 0,00000 
0,00000 0,00000 0,00413 0,00029 0,00000 0,00001 0,95792 0,00522 0,00244 0,00000 0,00680 0,01886 0,00000 
0,00000 0,00000 0,00000 0,00000 0,00000 0,00002 0,00025 0,98352 0,00000 0,00000 0,0013 1 0,00001 0,00000 
9 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 -0,00204 0,00000 0,99619 0,00000 0,00097 0,00000 0,00000 
10 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 1,00000 0,00206 0,00000 0,00000 
11 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00018 0,00000 0,00000 0,00000 0,87984 0,00006 0,00000 
12 0,00000 0,00000 0,00001 0,00003 0,00000 0,00000 0,03869 0,00000 0,00000 0,00000 0,09429 0,96204 0,00000 
13 0,00093 0,00000 0,00007 0,00134 0,0 1899 0,00000 0,00359 0,01126 0,00137 0,00000 0,00306 0,01890 1,00000 
Source: Author's estimations. 
Table 10- Use matrix sector by sector for Brazil in 2006 at basic prices 
Sectors 4 6 7 10 ll 12 13 
1 14865,16 39,63 5132,17 92554,31 46,46 386.26 93,68 104.58 71.51 50,12 8,94 2618,30 491,12 
771 ,24 2057,83 29,41 12940,83 1.22 1294,86 54,12 3,95 2,87 1,39 1,06 29,80 26.76 
5962.74 1988,60 72641.39 25786,97 5998,29 2610.39 6385.53 23536.34 219,74 510.33 371,08 3185,98 4664,25 
4 23666,73 2907,63 9201,62 261199,91 3926,13 31578,75 7622,08 8990,44 5875,47 4129,91 746,98 47617,00 12162.26 
1229.28 1155,49 3484,66 32165,44 26909.21 407,08 6135,74 2436.39 1811,87 1499,47 216.36 11865,08 8547,07 
0,60 1,93 1643.76 1566,97 9,96 3543,19 200,41 41,82 648,05 1123,77 4324,08 2958,09 11547.45 
54.15 66,88 598,63 125636,74 166.17 1661,61 191126,43 439,08 386.29 362,68 56,22 1122,92 790,18 
3428.19 4681.96 12843,86 43309,42 2660,65 1320,13 19634,61 19094.56 3965.31 2620,22 331.44 10220,81 4091,37 
550,34 1067.22 2854.86 12336,53 1504,08 394.39 3826,47 1908,87 23299,78 12338.74 401,82 28839,87 18782.30 
10 1713,29 1612,69 1697,08 31504,56 2206,89 1756,00 1546,55 4543,60 4053,30 28217,46 855.19 5456.72 3 1039.77 
11 185,13 298,70 4826,04 5926.51 390.30 477,67 8526,91 1578.49 3979,88 1284.26 668,11 7039,44 7232,03 
12 79,64 1456,34 9534,71 32021,63 6106,72 3383,69 25961,48 11333,94 14452,54 15713,05 2443,61 29955,15 33597,19 
13 111.48 110,23 432.19 2577,99 679.55 138,17 1443,18 506,25 409,64 391,97 58.43 1051,84 924.56 
Source: Author's estimations. 
The Final Demand matrix at approximately basic prices is the result of the 
final demand at market prices minus the tax matrix, the imports matrix, and the im-
ports' taxes matrix. It is a standard procedure to transform the final demand com-
ponents previously measured at market prices into basic prices. Table 11 shows 
the Final Demand matrix (sector by sector) at approximately basic prices. Further-
more, the components of the Use of Output part of the SAM (exports, household 
consumption, government purchases, and capital accumulation) are the result of 
these deductions. 
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Table 11 - Demand matrix (sector by sector) at approximately basic prices 
Sectors Exporta Govemment Consumption lnvestment 
1 23661,24 41,71 45267,28 13160,53 
2 20091,95 0,47 407,75 1162,48 
3 28537.89 2,30 52555.84 1375.35 
4 204203,87 3431,29 439574.66 173546,27 
5 7,67 1,41 44296,86 9,94 
6 920,10 0,00 447,18 152186,62 
7 2711,61 222,11 7230,46 121,83 
8 4919,27 0,14 62584,46 9,60 
9 700,84 0,06 41671,22 5.63 
10 1855,73 1553,15 100674,94 11,07 
11 2245,53 0,71 138859,64 4724,65 
12 24541,68 11278,42 289143,44 1924,76 
13 844,67 456063,22 8129,33 290,29 
Source: Author's estimations. 
The Input -Output matrix at approximately basic prices, therefore, is the result 
of the Intermediate Use of Output table at market prices minus the tax matrix, the 
imports matrix, the import' tax matrix, trade matrix, and transport matrix. In the 
Appendix A, one of the important components of the Social Accounting Matrix 
(SAM) is presented. Because the Flow of Funds table, table that measures the flow 
of income among institutions, is not directly available, an altemative procedure is 
implemented. Finally, Sections 3.2 and 3.3 present the process of aggregation of 
the 1-0 Matrix and SAM, including the methodology that distinguishes between the 
formal and informal sectors. 
3.2 Formal and Informal Activities in Brazil 
In this study; the informal sector is defined as a subdivision of the household 
sector in the System of National Accounts - SNA, characterized by a particular 
way of organizing the production and an unclear division between labor and ca-
pital. This sector includes businesses that are not officially registered. Hallak et al. 
(2010) estimated the size of the informal sector for the aggregate economy and 
for 1 o sectors from 2000 to 2007 .Informal labor has two main component parts: 
autonomous labor and employees without legal contract. Moreover, it is assumed 
that the informal sector uses only informal labor. To estimate a SAM that separa-
tes between formal and informal activities, the estimations by Hallak et al. (2010) 
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are used. These estimations for the 10 sectors were disaggregated into 12 sectors 
following the procedures suggested by the Brazilian Institute of Geography and 
Statistics (SNA-IBGE, 2009). Thble 12, below; presents the 13 shares (weights) for 
formal and informal sectors. 
Table 12- Sectoral value-added shares 
Sec:ton Informal Formal 
Agriculture 0,505 0,495 
Mining and Quarrying 0,027 0,973 
Energy 0,000 1,000 
Manufacturing 0,062 0,938 
Construction 0,265 0,735 
Wholesale and Retail 0,210 0,790 
Transport 0,227 0,773 
lnformation Services 0,127 0,873 
Financing and lnsurance 0,009 0,991 
RealEstate 0,016 0,984 
Other Services 0,227 0,773 
Distribution of electricity 0,000 1,000 
Public Administration 0,000 1,000 
Source: Author's estimations. 
The statistics of value added for informal activities for the 12 major sectors 
in 2007 are employed to estima te the shares of the informal and formal sectors in 
2006. It is assumed that there is no significant structural change, in terms of the 
change in the size of the informal sector, between 2006 and 2007. Specifically for 
agriculture, wage shares for formal and informal sectors are being applied to sepa-
rate each transaction into four entries. Equations 15 and 16, below; are applied to 
estimate the shares for the formal and informal sectors for 12 economic activities. 









where rpi , <pF are the shares (weights) for the informal and formal sectors and 
VAI , VAF are the value-added for the informal and formal sectors, respectively. 
Further, these sectoral shares of output are being used as weights to calculate 
the size of the informal sector. Each recorded transaction in the Input-Output table 
for the 13 activities will be separated into four entries. This methodology is based 
in Rada (2010). The four entries for the transaction ofintermediate inputs, Xi, j, 
purchased by sector j from sector i are presented below: 
Formal sector i - Formal sector j: 
Xi,i -FF = Xi, i * rpF,i*rpF,i (17) 
Formal Sector i - Informal sector j: 
Xi, j- FI= Xi, j * rpF , i* rpl, j (18) 
Informal sector i - Formal sector j: 
Xi, i - IF = Xi, j * rpl , i * rpF , i (19) 
Informal sector i - Informal sector j: 
Xi, j -11 = Xi, i*rp1,i* rp1, j (20) 
Thereafter, we need to aggregate ali the informal sector transactions into a 
unique informal sector. A similar procedure is adopted to aggregate the set of for-
mal activities into a unique formal sector. The result is an lnput-Output table, with 
only two major sectors, that distinguishes between formal and informal activities. 
Slightly different procedure is adopted to separate every transaction in the 
Use of Output (Final Demand) quadrant of the SAM. The process to separate hou-
seholds between formal and informal is different. For agriculture, this study uses 
the values of the wage share as weights to divide the consumption between formal 
and informal households. 
To separate the aggregate consumption between the formal and informal for 
the other remaining sectors, the procedure adopted is to use the previous shares 
(Table 12), which separate the transactions of the I-0 table, and a new one that is 
the percentage of value-added for the economy as a whole. In this way, the share 
of the value-added for the formal sector is 78.36 percent, while the informal sector 
is 21.64 percent. That is, the formal sector represents 78.36 percent of the GDP. The 
equation below presents the procedure. For instance, the amount of consumption 
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that the formal household, j, buys from formal manufacturing, i, is the result of the 
following equation. 
Formal sector i - Household j: 
Ci, j -FF = Ci,j*rpF ,i*rjJF (21) 
where f/F is the index for the formal sector ( 78.36 percent) and rpF, i is the va-
lue-added share of the formal sector, in this case manufacturing, used previously as 
weights to separate informal and formal activities in the lnput-Output table. A simi-
lar procedure is applied to separate the consumption between formal and informal 
households for the other 12 sectors. Thereafter, it is possible to aggregate in only 
two sectors and two consumers. The RAS technique, an algorithm used to balance 
square matrices, is applied to balance the sum of rows and columns of the SAM. 
The Use of Output quadrant of the SAM has three additional components. 
First, exports are assumed to include formal activities only. The value of 315.24 
billion reais represents exports of goods and services together. Next, government 
purchases are treated as expenditures on formal goods only. The value of 472.59 
billion reais describes the govemment consumption for 2006. Finally, it is assumed 
that capital accumulation takes place only in the formal sector. The value of 397.03 
billion reais, about 16.7 percent of GDP, reveals a low levei of investment compa-
red to other fast-growing emerging economies. 
The quadrant below the 1-0 table provides the sectoral costs, excluding in-
termediate inputs, to produce the output being sold. In this quadrant, the wages 
offormal and informal labor are presented. Formal workers' remuneration comes 
directly from national accounting statistics. This group includes the remuneration 
of employees with legal contracts such as civil servants, military workers, etc. 
For informal workers, wages are the result of adding autonomous remunera-
tion8 to wages paid to workers in the informal sector. We assume that the informal 
sector does not employ formal workers. The value of 279.73 billion reais comes di-
rectly from national accounting statistics. Profits and wages are put together in the 
same entry because of the assumption that there is no clear differentiation between 
labor remuneration and profits for the informal sector. Conversely, for the formal 
sector, there are two distinct entries for profits and labor remuneration. 
Another categoryofthe sectoral costs is the imported inputs. lmported inputs 
are assumed to be concentrated in to the formal sector, that is, only formal activities 
are capable to import inputs from the rest of the world. Lastly, government tax on 
production has incidence in the formal sector only. Table 1 shows that the origin of 
the data comes from the Resources and Uses table (TRU). 
8 Autonomous remuneration consists m the remuneration of own-account workers and informal 
employers. 
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Thrning now to the center of the SAM, the entries describe the transfers of 
funds among institutions. Because the Brazilian Statistical Office does not release 
directly the complete Flow of Funds table, we attempt to estimate the transfers of 
income among institutions indirectly. The Integrated Economic Accounts (in Portu-
guese: Contas Econômicas Integradas: CEI) provides the main information needed 
to a reliable estimation of these entries. This table presents five major institutions: 
families, government, financiai enterprises, nonfinancial enterprises, and the rest 
of the world. Some of the entries in the center of the SAM are: transfer of income 
from government to workers, income from properties, rents, dividends and interest 
paid to workers, capital transfers, final goods imports, government and business 
transfers to the rest of the world, capital goods imports, etc. 
There are two major assumptions concerning the numbers in the center of 
the SAM. First, transfers from government to households and transfer from capi-
talist to households are calculated endogenously.9 1reating transfer as a residual is 
necessary because of the inconsistencies between different sources of data. The 
shares of value-added for formal and informal activities are applied as weights to 
separate transfers between formal and informal workers. Second, informal hou-
seholds do not pay direct (income) tax. 
Finally, government savings, capitalist savings, and household savings come 
from the same table (CEI) and the same code or transaction, B.12. Moreover, the 
current account result is derived from transaction B.12 (resources). The complete 
procedure to calculate the remaining entries is described in Appendix A. 
3.3 A Social Accounting Matrix that lncludes Formal and Informal Sectors 
The two-sector SAM for Brazil is presented in Table 13. The lnput-Output ta-
ble is Jocated in the northwest comer ofthe SAM. Equations 17-20 were applied to 
calculate the 1-0 table. The formal sector provides inputs to the informal sector in 
the amount of 169.53 billion Brazilian reals (column B), and provides intermediate 
goods worth 1,334 billion reals to itself (column A). 
9 For instance, the government transfer toward labor is the result of subtracting goverrunent spen-
cling (excluding transfers) and savings from govemrnent revenue. 































(3) Labor (F) 
(4) Business 
(F) 






Table 13 - Social accounting matrix for Brazil for year 2006 
Costa Use of lncome 
Formal Informal Formal Businea Informal Govemment Exporta lnvestment 'lOtais 
(A) (B) HH(C) (D) HH(E) (F) (G) (H) (I) 
1334.10 169.53 722.43 275.46 472.59 315.24 348.53 3637.89 
216.31 30.97 162.05 70.89 480.23 
902.58 221.54 66.12 0.39 1190.63 
825.00 825.00 
279.73 61.02 18.24 358.99 
206.03 110.61 138.74 176.63 25.21 25.03 682.25 
153.87 93.35 35.60 15.00 23.47 321.29 
102.18 368.10 12.63 -66.33 -19.56 -397.03 0.00 
3637.89 480.23 1190.63 825.00 358.99 682.25 321.29 
Source: Author's estimations. 
Formal households purchase final goods from the formal sector in the amount 
of722.43 billion reais while informal households consume only 275.46 billion reais. 
Using the classical assumption that capitalist consumption is not significant, the 
capitalists' consumption is zero (column D). 
The amount of 315.24 billion reais (column G) represents the demand from 
the rest of the world while investment goods (column H) are estimated at 348.53 
billion reais. If compared to imports (row7, columnA), equivalent to I53.87 billion 
reais, the Brazilian economy has a trade surplus in the period. The total output 
(column I) for the formal sector is estimated at 3,637.89 billion reais. Ifwe add the 
first row of the 1-0 table to the first row of the components of the final demand, the 
total output value can be calculated. 
Thrning now to the informal sector, similar interpretation can be ma de. Ove-
rall, this sector total output is estimated at 480.23 billion reais. Similar result can be 
found ifwe add the lnput-Output table (column B) to the cost components (infor-
mal compensation). Informal labor compensation captures 279.73 billion reais of 
the informal sector's output. 
Finally, the Flow of Funds table, in the center of the SAM, presents some inte-
resting entries. Formal work.ers receive wages (column A), transfers from business 
(dividends, and payment ofinterest) and govemment transfers. The total income 
of formal work.ers is estimated at I, I 90.63 billion reais. In column C, the in come of 
formal household is being spent on 884.48 billion reais of final conswnption goods 
from both sectors. 
Informal work.ers receive wages (column B), transfers from business (divi-
dends, and payment of interest) and govemment transfers. The total income of 
informal work.ers is estimated at 358.99 billion reais. In column E, the income of in-
formal households is being spent on 346.35 billion reais of final consumption goods 
from both sectors. From this amount, purchases from the informal sector capture 
70.89 billion reais, or 20.46 percent of formal household's final demand. For the 
remaining institutions, other entries can be read in similar fashion. 
The results suggest that the informal sector has an important role in the Bra-
zilian economy. Economic policies that intend to reduce poverty and create em-
ployment must consider the importance of this sector to the whole economy and 
its structural relationship with the formal sector. 
4 Final Considerations 
The analyses of the SAM and its components reveal the importance of the 
informal sector and the relative degree of structural interdependence of the Brazi-
lian economy. Table 14 illustrates important statistics for the two sectors for Brazil 
in2006. 
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Table 14 - Summary indicators for Brazil for year 2006 
Economic indicaton 
Relative labor productivity (formaVmformal) 8.39 
Relative wage (formaJ/informal) 4.38 
Informal employment (% oftotal) 57.59 
Saving rate formal HH (%) 8.58 
Saving rate informal HH (%) 3.51 
Current account balance/GDP (%) -0.97 
Source: Author's estimations. 
There is a substantial difference in labor productivity between the two sectors. 
Formal sector workers are on average 8.39 times more productive than workers in 
the informal sector. Th.e creation of jobs in the formal sector and further increases 
in productivity are important requirements for sustainable economic growth. 
However, to achieve a sustainable process of economic growth, improve-
ments in the labor productivity of informal sector workers are required. Th.e incre-
ases in productivity in the informal sector release labor that can migrate toward 
the formal sector. Th.e transfer of workers from the informal sector, a low labor 
productivity sector, to the formal sector, a high labor productivity sector, leads to a 
rise in average labor productivity in the whole economy. Th.is is a precondition for 
many developing economies that pursue sustainable economic growth. 
Thming now to labor remuneration. Table 14 reveals that there is a signiticant 
inequality between the two sectors. Labor remuneration in the formal sector on 
average is about four times higher than labor remuneration in the informal sector. 
lf we consider that labor remuneration in the informal sector includes both capital 
and labor remunerations, this difference should be even greater. 
Th.ere are also signiticant differences in terms of employment indicators. Th.e 
informal sector employs 53.70 million people, while the formal sector absorbs only 
39.54 million people. Th.is illustrates the informal sector's role as a creator ofjobs 
and its capability to absorb surplus labor. 
Additionally, it is interesting to make an in-depth analysis of the structural 
linkages between the two sectors. Table 15 provides the Leontief inverse matrix. 
Th.e formal sector has the largest impact on the economy through its overall mul-
tiplier of 1. 74. It means that a unit of increase in the demand of the formal sec-
tor good causes the total output to increase 1.74 units. The informal sector has a 
slightly lower impact on the economy; its overall multiplier is 1.72. These results 
suggest that policies that intend to improve economic activity should focus on 
stimulating demand in both sectors. However, the overall impact of the informal 
sector on the economy might be overestimated beca use of the aggregation of he-
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terogeneous subsectors into the informal sector. Rada (20 1 O) points out that further 
efforts should be made to estimate structurallinkages between the formal sector 
and specific informal subsectors. 
Table 15 - The Leontief in verse matrix 
Secton 1 2 
(1) Formal 1.637 0.618 
(2) Informal 0.104 1.108 
Multiplier 1.741 1.726 
Source: Author's estimations. 
Analyzing the other elements of the Leontief inverse matrix, we can see that 
the elements of íts main diagonal, as expected, are larger than one. The off-diago-
nal elements, measures ofback.ward linkages between the two sectors, suggest that 
the informal sector is highly dependent on formal sector provisions of intermediate 
goods. To satisfy a unit of increase in the demand of the informal commodity, the 
informal sector needs to demand 0.61 units from the formal sector's good. On the 
other hand, the formal sector is not very dependent from the informal sector's 
goods. The formal sector only needs 0.1 o units from the informal sector's goods in 
response to an increase of a unit in íts own demand. 
To improve economic conditions and stimulate sustainable economic expan-
sion, policies that focus on formal and informal sectors are required. The SAM and 
its multipliers suggest that the irúormal sector is important in the Brazilian economy 
as a generator of jobs and a strategic sector to absorb labor during economic do-
wnturns. Policies that try to increase labor productivity in the irúormal sector are 
relevant to boost economic growth. Any policy-driven Structuralist Calibrated mo-
dei, therefore, should consider the intrinsic relationship between the two sectors 
and the major role that the informal sector has in the process of economic growth. 
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Appendix A -The Flow of Funds T cble 
Because the Brazilian Statistical Office does not directly release the complete 
F1ow of Funds table, we attempt to estima te the transfers of resources among ins-
titutions indirectly. The lntegrated Economic Accounts (CEI) in 2006 provides the 
main information needed to a reliable estimation ofthe transfers ofincome among 
institutions. We follow Grijó and Bemi (2006) methodology to estimate the :flow 
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of funds. We present only the tables' results to save space. For further details, see 
Grijó and Berni (2006). 
Table 16 - Economic transfers among institutions (billions of reais) 
USES RESOURCES 
Total ROW Families Govemment Business Code!frnnsaction Business Govemment Families ROW Total 
1507,29 14,47 66,87 248,63 1177,32 0 .4 1069,87 135,04 228,94 73,45 1507,29 
12,38 66,73 248,63 93 1,93 0 .41 996,81 104,03 123,08 35,76 
2,09 183,10 0.42 70,97 10,64 65,88 37,69 
42,19 0 .44 2,09 0,13 39,97 
0,14 20,11 0 .45 20,25 
286,11 10,54 28,42 206,01 4 1,13 0 .7 28,99 208,60 47,34 1,18 286,11 
5,62 0,09 3,35 0.71 9,06 
9,06 0 .72 3,30 0,03 5,73 
10,35 22,81 18,01 26,04 0.75 4,76 29,93 4 1,60 0,91 
40,72 15,90 24,82 0 .8 40,72 40,72 
1834,12 25,01 95,30 470,54 1243,27 TOTAL 1098,86 343,65 316,99 74,62 1834,12 
271,30 126,89 144,4 1 NET RESULT 221,69 49,61 271,30 
Source: Contas Econômicas Integradas (CEVIBGE) e author's estimations. 
Table I 7 - Economic transfers among institutions (billions of reais) 
USES RESOURCES 
Total ROW Families Govemment Business Code!fransaction Business Govemment Families ROW Total 
144,6 1 0.4 1 64,89 56,35 23,37 
112,13 0 .42 10,64 35,60 
40,10 0.44 0,13 39,97 
0,14 20,11 0 .45 20,25 
5,62 0,09 0.71 5,71 
5,76 0.72 0,03 5,73 
0,08 0.74 0,08 
9,44 21,27 0.75 11,92 18,80 
Source: Contas Econômicas Integradas (CEVJBGE) e author's estimations. 
Table 18- Economic transfers among institutions (billions ofreais) 
USES RESOURCES 
Total Government Business CODE I lRANSACTION ROW Total 
23,37 23,37 D.41 23,37 23,37 
35,60 35,60 D.42 35,60 35,60 
D.71 
D.72 
0,08 0,08 D.74 0,08 0,08 
-9,44 -9,44 D.75 -9,44 -9,44 
Net income transfer to rest 
49,61 14,01 35,60 ofthe world 49,61 49,61 
Source: Contas Econômicas Integradas (CEVIBGE) e author's estimations. 
48 An6lise Econ8mica, Porto Alegre, ano 33, n. 64, p. 27-49, sei. 2015. 
Recebido em: 16/10/2014. 
Aceito em: 11/01/2015. 
MORRONE, H. Formal and Informal Sectars in a Social Accounting. .. A9 
